Antibiotics and the Intestinal Microbiome : Individual Responses, Resilience of the Ecosystem, and the Susceptibility to Infections.
The intestinal microbiota is a diverse ecosystem containing thousands of microbial species, whose metabolic activity affects many aspects of human physiology. Large-scale surveys have demonstrated that an individual's microbiota composition is shaped by factors such as diet and the use of medications, including antibiotics. Loss of overall diversity and in some cases loss of single groups of bacteria as a consequence of antibiotic treatment in humans has been associated with enhanced susceptibility toward gastrointestinal infections and with enhanced weight gain and obesity in young children. Moreover, the extensive use of antibiotics has led to an increased abundance of antibiotic resistance genes (ARGs) within commensal bacteria that can be transferred to invading pathogens, which complicates the treatment of bacterial infections. In this review, we provide insight into the complex interplay between the microbiota and antibiotics focussing on (i) the effect of antibiotics on the composition of the microbiota, (ii) the impact of antibiotics on gastrointestinal infections, and (iii) finally the role of the microbiota as reservoir for ARGs. We also discuss how targeted manipulation of the microbiota may be used as an innovative therapeutic approach to reduce the incidence of bacterial infections as well as resulting complications.